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SUBJECT ::^F Determination of ..TPM and Nicotine 

Jhe purpose of this memo is to comment on the proposed FTC 

• • ■ ; . v. --' ■ VrrsV«JRn. -V'''''- ** 

v'pdetermination of TPM and to supplement Mr.'-T. Budne s memo ^bf, 
mJuly".:i3;'-1966.. ' - .- .' ' ' .. . ... 
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T'Tv/i.A;FTC must decide if its objective is to analyze the pfodulTtr*, 

that the consumer is getting or the product that the manufacturer' 

is producing. These different objectives would require a different 

mode of sampling; thus, the FTC objective must be stated beforea- 

sampling procedure can be recommended. Mr. Budne s memo,?xn < 

•■-.'-■■■ ..® .. . ^ ^ 

- addition to memos by Dr. H. Arkin (March 18, 1958) and Dr. .f.C.'^V♦ ^ 

Mace (March 28, 1958) , cover sampling procedures in’detail ' 

V,:. . TPM „, C om Eo sit i on ■ 

accounts for only 87o of the composition of cigarette smoke'^ 

'In fact, over 907, of cigarette smoke is air, carbon dioxidejnb 
-T monoxide, and water. These components are in the gaseous .phase, 
which is not measured by the Ogg method. (Table I) 

As pointed out in Mr. Budne's memo, TPM is not a chemical enti^ 
but defined by the measuring procedure itself. TPM is a mixture 
of many chemical compounds and the individual smoke components vary 
both quantitatively and qualitatively from brand to brand. The 
composition of the TPM may be.more important than the weight of TPM. ^ 

Water in TPM 

The water content of TPM is about IGT. with a range off from 8 
to 13 7o for commercial brands (see Table II). This means that the 

TPM values contain approximately 1 to . 3 mg of water per cigarette. 

■' 

The water content of TPM is about 257, of the total water .^41-^ 
content of whole smoke while the remaining 757 passes through the 
Cambridge pad as gaseous phase. 


Source: https://www.industrydocunnents.ucsf.edu/docs/qzcjOOOO 
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•The TPM, as determined by the Ogg procedure, includes water ,3 


thus ^the amount of TPM can be varied by changing the water conten^ 
or filter or by selectively removing the water viaj^ 


filtration. 


'..."‘.It' 


a water-free basis 


the decision is made to report TPM on 

Stop? Why not subtract humectants, (glycerine and 

menthol, and filter additives (triacetin), etc 



^^^fiJ^i^propylene glycol) 
from the smoke? •; 

Monitor • ■;' 
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Mr. Budne’s memo covered the use of a monitor cigarette to 
maintain uniform smoking data with time. To the best of our 
knowledge, Philip Morris is the only company using a cigarette 
1 monitor with the exception of the U. S. Testing Company, which y-^ 

■ '. ‘ we set-up during our contract work with them. Dr. C. Keith of 

' Ceianese and Mr. G. Touey of Tennessee Eastman, stated that they" 

f/. do not use a monitor nor are they aware of the use of a monitor ^ 

"i-'i ■ by any of our competitors' . 

■ . ' "Cartoh to Carton TPM Variation 

■ ’ In the C.I. Program, the average between carton TPM variation’ll 
" i 1.5 mg/cigt for all brands. However, in some brands, the 
' 'between carton variation is as much as 4 to 5 mg/cigt. -The 

magnitude of this TPM variation between cartons points out the | 

: necessity of obtaining a representative sample over many cartons. 

■ THE SMOKING PROCEDURE 

Conditioning of Cigarettes 

The Ogg procedure calls for conditioning cigarettes at 75°F 
and 607o RH for 24 hours. If the cigarettes sampled are from 
various retail outlets and are extremely dry, the tendency will 
be for these cigarettes to equilibrate to lower moisture levels 
than fresh cigarettes. Equilibration of mentholated cigarettes 
results in a loss of filler menthol, which correlates with a 
slight reduction of menthol in TPM. ^ 
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Source: https://www.industrydocunnents.ucsf.edu/docs/qzcjOOOO 
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' / Selection of Cigarettes ■ ;\ ■■; A 

" > paper states that 20 cigarettes should be selected ’.^ ^r 

r± 20 mg range of the average weight. In the case of 
i^^'f7;‘; COimnercial cigarettes sampled through our C.I. Program, this 
yf^-' JVsel than SOTo of the sample. • Thus 50% of the 

;.v are not represented in the TPM value, if this 

IW is ' followed (see Figure I) . The weight selection is 

'^^;-so^u even under the most ideal cigarette making' 






conditions used for our monitor cigarettes, only 507o of the‘VfS^P^^^^ 
cigarettes fall within these weight specifications. '%TPM level 
•is a function of weight, as the weight increases the TPM increases?^^ 

' Smoking Environment • • . '; ' < ‘ ' '• i- ' 

procedure calls for smoking the cigarettes under the 
'■ same environment (75°F and 607o RH) as that used for cigarette 
conditioning. The major problem in this area is the air flow^;'^'.fA7f-^^ 
around the cigarette. As the air flow around the cigarette is 
increased,the TPM is lowered. Although the Ogg procedure calls ;> 
for smoking in the absence of drafts, this is not very definitive.’'^y 
Laboratories are constantly subjected to changing drafts and this 
aspect of the smoking can lead to variability and TPM level - 4 MM 
shifts as discussed ini Mr. Budne' s memo. '-V..7'/ ' 




Butt Length 


; The butt length to which a cigarette is smoked affects the 7 

TPM and nicotine deliveries , particularly, as described in the 7 

Ogg method which calls for a subjective response by the operator. 7® 

The operator must make a decision when the 30 mm butt mark is ' 

reached to terminate the smoking. Since this decision must be 

made at the point at which the cigarette is delivering the highest 

concentration of TPM per puff, an imbalance of "overs" and "unders" O'- 

■ Q i. 

leads to variability in smoke delivery. This subjective decision ■-<3 

--mA 












Source: https://www.industrydocunnents.ucsf.edu/docs/qzcjOOOO 
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. : can be eliminated by using the procedure we developed involving 
> String-solenoid cut-off . A plot of TPM vs butt length illustrates 
i' the*pibssible magnitude of this change in delivery (Figure 

AC^:a#g^T iep in g ^ P a p e r ' -:;.yv:: 




yC^:^p{^ii£EinS_^a£er , 

cigarette brands (Carlton, Life, Duke,- and True) are 
prese'ntiy *bn the market with tipping papers** of 30 mm in length. 
v!i;. The "bgg method does not cover situations which mightHrequire^^^^^^^^^^^ 
; smoking to butt lengths that are longer than'30 mm. 

■t :,.;,In ’the "pbst, Reader*s Digest 'reported Jon cigarettes ^smokedVto^"^^^^^ 
, A a butt length 2 mm greater than the tipping paper, thus the ^above 
■ mentioned cigarettes would be smoked by them to a 32 mm butt. 


FER:rab a ; . 

cc: H. Cullman 

C. H. Goldsmith 
D. Smith 
C. Britton 
T. A. Budne 
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10 Puffs of 38.9 ml Volume, 30 mm Butt Length 
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■ ' , TABLE I* ' ■ T'--'■ 
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-.^Material Balance of Cigarette Smoke, 85 mm Unfiltered Cigarettes - 
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■■: '■. - ■■ -v Weight - 

Weight, - Ij percent of 
me/ciet .total effluent 


Material V''''... r.-/’,.. " ■ -I ;■ v’v,':v‘:>':;;. 

■ ' '•■ .' ■■ ■ ■ , .; 

■,,XV-V-£-... ‘ ■, V.., ■■■ .. +■ '- ■' • • ■ •■ • • •'• '■■r.--.; . -..i 

\;. TPM " •.-V - : " ' ■ ■ ; 

Matter (inc. cond. HaO) 
. Gas Phase ■ 

Nitrogen (67.2 volume %) ■ , ' ‘ 

^v, (13.3 volume %) . 

Dioxide (9.8 volume %) ,: 

Carbon Monoxide (3.7 volume 7o) 
-Hydrogen (2,2 volume 7.) 

(0,8 volume 7.) - ^ 

S;, -Methane (0,5 volume 7o) • - ^ 

" Water Vapor (R, H, =0,6) 

> Ca - Ce Hydrocarbons - ^ L. ^ " .y 
'kv. ' ■,Carbonyls ■, ... -7;.' 

. Hydrogen Cyanide 

Other Known Gaseous Materials 

Total 

Measured Total Effluent 


*Reproduced from an article entitled, "Measurement of the Total 
Smoke Issuing from a Burning Cigarette," Tobacco Science, Vol, 
IX, p. 61, 1965, by C, H. Keith and P, G, Tesh, Liggett & Myers 
Tobacco Company, 
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Source: https://www.industrydocuments.ucsf.edu/docs/qzcj0000 
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KING FILTER - 


TPMy 

mg/cigt 

PLAIN 


1 -S !- . . -. ; 

Duke 

Life;":::iy: ■ ^ 
-True'y^V,;:;;-;.:- 

Kent Vi' . 

PARLIAMENT J',;, 

Wins ton ‘ 

Viceroy 
MARLBORO ; ;;;.• 

Waterford' ■ 

KING FILTER - CHARCOAL 


Carlton' V i V 
Tareyton 
V Tempo 

P. M'. FILTER. 
Lark 


Water in 
TPM, % 


Water in^ 
TPM, 
mg/cigt 


TPM less 
• Water ' 


TPM Less 
Water & 


Nicotine 


mg/cigt 


12.8 

9.9 

1.3 

.^r 

■yytii.i' 

14.4 . 

9.9 

; 1.4 

y *':-13.0^ 

.■•>y -'^,12.1 

17.5 V 

12.9 

2 .3 

Vi,'.-15.2 

14.4 

19.1 

10.1 ' 

.1.9 

17.2 

■/ K::.^a6.2 

20.0 

10.6 

. • 2.1 

; 17.9 

^ -316.8 

22.4 

9.2 

.2.1 

1 20.3 

•■3v*yi9.i 

23.0 

8.9 

2.0 

21.0 

.19.6 

23.4 

9.6 

2.2 

21.2 

-19.9 

25.1 

9.4 

2.4 

22.7 

"21.4 



11.0 

7.5 

0.8 

9.7 V 

^^0 

■ :f- 

19.4 

10.0 

1.9 

17.5 

16.5 


21.4 

9.3 : 

2.0 

19.3 

. 18.0 


22 .0' 

10.8 

2.4 

19.4 

18.1 

^ ?:34" 

23.7 

12.6 

3.0 

20.7 

19.6 

-.-©'I-/'' 


KING FILTER - MENTHOL 


Salem 

MARLBORO 

Kool 


22.0 

23.8 

25.1 


9.5 

10.1 

10.0 


^Data from C.I. Report 7-66 


2.1 

2.4 

2.5 


19.9 

21.4 

22.6 


18.6 

20.2 

21.0 


®Calculated' using C.I. 
as analyzed. 


TPM data based on tbe perceu't water iu TPM 








Source: https://www.industrydocunnents.ucsf.edu/docs/qzcj0000 
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